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10RIF,16RIF,20RIF SERIES

16A,25A,32A RMS Medium Power

Fast Turn-off Thyristors

Major Ratings and Characteristics

10RIF | 16RIF | 20RIF | Units
IT(AV) o 10 16 20 A
Te 85 85 85 °¢
50Hz 100 200 250 | A
"TSM Gomz | 05 | 200 | 261 A
24 §0Hz 50 200 312 A?s
60Hz 46 183 285 AZs
vt 707 2828 | 4412 | AYs
Max.tq range 10 to 40 us
VRRM range 100 to 1200 v
T, —40 to 125 oc

CASE STYLES AND DIMENSIONS

A-49

Description/Features

The 10RIF, 16RIF and 20RIF series of fast turn-off
thyristors are suitable for applications such as
inverters, switch mode power supplies and choppers.

M Fully characterised data.

B High surge capability.

M Available up to 1200V Vprm: VRRM:
M Turn-off time as short as 10us.

16.51 (0.650) MAX.

l_ 762(0300)
L 685(0270)
1430 (Q.563) MAX.
4\

-3 81 (0.150] MAX. DIA

1200 {0472) MAX. DIA.

\ %-28UNF-2A

Conforms to JEDEC outline TO-208AA {T0-48)
Dimensions in Millimetres and {Inches)

11,50 {0.453)
1072 (0.422)
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10RIF, 16RIF, 20RIF Series INTERNATIONAL RECTIFIER

Voltage ratings T- 25~/ 5 :

iRM. IDM, Mmax.
peak reverse and
off-state leakage
VRRM. max. VRSM, max. VDRM.: max, current
repetitive peak non-repetitive repetitive peak at VRRM, VODRM'
reverse voltage peak reverse off-state voltage, Ty =126°C,
Vg SO voltage gate open circuit gate open circuit
Part number Vv \ Vv mA
10RIF10W.. 16RIF10W., 20RIF10W.. 100 150 100 10
10RIF20W.. 16RIF20W.. 20RIF20W.. 200 300 200 10
10RIF40W.. 16RIF40W.. 20RIFA0W.. 400 500 400 10
10RIF60W.. 16RIF6OW.. 20RIF60W., 600 700 600 10
10RIF80W.. 16RIF80W.. 20RIFBOW., 800 800 800 10
10RIF100W.. 16RIF100W.. 20RIF100W.. 1000 1100 1000 10
10RIF120W.. 16RIF120W.. 20RIF120W.. 1200 1300 1200 10
Forward Conduction
10RIF | 16RIF | 20RIF Unlts Conditions
IT(Av) Max. average on-state current 10 16 20 A 180° conduction, half-sine wave, T¢ = 856°C
IT(RMS) Max. continuous RMS
( ) on-state current 16 26 32 A
ITsMm Max. peak, one cycle non- 100 200 250 A t=10ms 5
" repetitive on-state current 105 | 209 | 261 T ioaams | 100% VRRM reseplied | ginqqidal hait.wave.
119 | 298 | 297 A e=toms | T Ty=128°C
124 | 249 | 311 A | t=8ams | o voltege reapprE
12t Max. 12t capability for fusing | 50 200 312 A2s | t=10ms 00% V od
w6 | 183 | 285 | A% | t=8.3ms | ' OF VRRMreappTe
— Initial Tg=125°C
Max. 12t capability for 7 283 a1 A2s | t=10ms .
individual device fusing 65 258 203 P05 t=8.3ms No voltage reapplied
24/t Max. 124/t capability, for -
M doaion fusing 707 | 2828 | 4412 | A24/5| t=0.1 — 10ms, no voltage reapplled
VTM Max. peak on-state voltage 2.0 2.0 2.0 \ T, = 25°C, 180° conduction, ITM =7 X IT{AV)
di/dt Max. non-repetitive rate-of- 200 Alps 600V | Ty=128°C, Vpm = 0.67 rated VDRM:
, Tise of turned on current 180 A 1800V | ITh = 2 x rated didt, 1 = 250mA, tr < 0.5 ps.
160 Alus 1000V For repetitive value use 40% non-repetitive.
150 Alus 1200V Per JEDEC Standard RS-397, 6.2.2.6.
VT(TO) Max. value of threshald :
( voltage 1.310 1.240 1.180 \ _ 126°C
T Max. value of on-state
slope resistance 15.89 13.63 11.84 m !
14 Max. holding current 100 ma | M7 25°C, 'ano'de supply = 6V, resistive load, !
gate open circuited i
¥
I Max. latching current 200 mA Ty= 25°C, anode supply = 6V, resistive load !
L !
Triggering ;
i
PGM Max. peak gate power 8 w
PG(AV) Max. average gate power 2.0 w
IGMm Max. peak gate current 15 A
-VGMm Max. peak negative gate
voltage 10 v
VGT Max. gate voltage required Vv TJ=-40°C
to tri
rigger \ Ty=25°C Anode supply = 6V resistive load
v Ty = 126°C
IGT Max. gate current required 20 mA Ty =-40°C
to trigger . t
60 mA Ty =25°C Anode supply = 8V resistive load
35 mA Ty=125°C

A-50 ;
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10RIF, 16RIF, 20RIF Series

2515

VGD  Max. gate oned® that 0.2 v | Ty=125°C, rated Vpr spplied
Max. gats hat
oD O e 20 mA | Ty=125°C, rated Vprm spplied
Switching
tg+ty  Typical turn-on time 09 T = 25°C, Vp = 0.8 VDRM. ITM = IT{AV), resistive load
- B | 1g=250mA, t <05 us, tp > 6 ps
tq Max. turn-off time see separate table See Page A-51.
Blocking
dv/dt Min, critical rate-of-rise TJ = 126°C, exponential to 0.67 rated VDRM
of off-state voltage 8500 V/us -
gate open circuited
THERMAL AND MECHANICAL SPECIFICATIONS
10RIF | 16RIF | 20RIF | Units Conditions
T Junction operating 0,
temperature range ~40t0 125 ¢
Tt Storage temperature 0,
9 range -40 to 150 C
Rthyc  Max. thermal resistance, .
junction-to-case 1.95 1.156 0.92 K/W DC Operation
Rthcs x:::t;}:;:‘;:r:;ﬁ“ama' 0.35 K/IW Mounting surface flat, smooth and greased.
T Mounting torque ( )
1 10% 20(27.5. Ibf.in
Lubricated thread:
to nut 0.23(032) kgtm | UOricHted threads
2.3(3.1) Nm {Non-lubricated threads)
" 25 Ibf.in
. to device 0.29 kgf.m Lubricated threads
2.8 Nm
wt Approximate weight 0.49 oz
14 g .
Case style TO-208AA (TO-48) JEDEC

MAXIMUM TURN-OFF TIME TABLE

tq Units tq code max. VDRM: VRRM Conditions

10 us 10 600V Ty =1269C, T = rated IT(AV) for > 200 ps,
15 Hs 15 600V ~di/dt = 10 A/us, VR = 100V, reapplied

20 (sl 20 1000v dv/dt = 200 V/us exponential to 0.67 VDRM
40 us 40 1200V

A-50A
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) INTERNATIONAL RECTIFIER 10RIF, 16RIF, 20RI F Series

T-25-15
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Fig. 1 — Current Ratings (Sinusoidal Waveforms, 50—400 Hz), 10RIF Series.
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Fig. 2 — Current Ratings (Sinusoidal Waveforms, 50400 Hz}, 10RIF Series.
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10RIF, 16RIF, 20RIF Series INTERNATIONAL RECTIFIER
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Fig. 3 — Current Ratings (Sinusoidal Waveforms, 50~400 Hz), 16RIF Series.
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Fig. 4 — Current Ratings (Rectangular Waveforms, 50—400 Hz), 16RIF Series.
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Fig. 5 — Current Ratings (Sinusoidal Waveforms, 50—-400 Hz), 20RIF Series.
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IN‘I’ERNATIONAI. RECTIFIER 10RIF, 16RIF, 20RIF Series
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10RIF, 16RIF, 20RIF Series
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(Sinusoidal Current Waveform), 20RIF Series.
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Fig. 13 — Case Temperature Ratings —
(Sinusoidal Current Waveform), 10RIF Series.
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Fig. 15 — Case Temperature Ratings —
(Sinusoidal Current Waveform), 16RIF Series.
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Fig. 12 — High Level Power Loss Characteristics —
{Rectangular Current Waveform), 20RIF Series.
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T-25-/5

{Rectangular Current Waveform), 20RIF Series.

Fig. 20
10° — 10° —
———F 10RIF.W.. ——1 16RIF..W..
4 ! 4 =
-
< L < A
L Pz ) L
§ 102 510% —
8 7 g 7
g , 7 2,
8 7 & 7/
€ 2
5 / 5 /]
p e
: ] :
s 10 & ‘9 § 10 o 9
g b & § &2 ]
g & 2 aj ~
g, s Tt 2 4 M )
L B i) =
\
1 ’ 1 v
0 1 2 3 4 5 0 1 2 3 4 5

Instantaneous On-State Voltage — V

Fig. 20 — On-State Characteristics, 16RIF Series.

Instantaneous On-State Voltage — V
Fig. 19 — On-State Characteristics, 10RIF Series.
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Fig. 21 — On-State Characteristics, 20RIF Series. Fig. 22 — Non-Repetitive Surge Ratings, All Series.
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10RIF, 16RIF, 20RIF Series INTERNATIONAL RECTIFIER !
i
10? T
I -285-/5
4 Rect: gate pulse »
{a) Recommended load line for
> - mteddildt:10V,200,t,=045ys,tp >26us
é. (b} Recommended load line for N
g 0= < 30% rated di/dt: 10V, 660,t = 1ps,6y > 6us
kS
T 4
3
vx
g
£ Lt {a
g 4 - (o)
g = = S
2 I3 { HIPs
a 8 = Frequency limited by PGay)
[Vap £ '
lap
10" i
102 4 102 4 10! 4 1 4 10 4 10?
Instantaneous Gate Current — A
Fig. 23 — Gate Characteristics, All Series.
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Fig. 26 — Energy Loss per Pulse Characteristics —
{Sinusoidal Current Waveform), 10RIF Series.
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INTERNATIONAL RECTIFIER 10RIF, 16RIF, 20RIF Series
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Fig. 26 — Energy Loss per Pulse Characteristics —
(Trapezoidal Current Waveform) di/dt= 25 Alus,
10RIF Series.
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Fig. 27 — Energy Loss per Pulse Characteristics —
(Trapezoidal Current Waveform) di/dt = 100 A/us,
10RIF Series.
10°
o 1BRIF..M{..
l
< - T . N 0y, H
é B 7\ | ™~ \ N~ 0'5: s/ﬂ"'/s., 5
3 to |' basa width hy ™ ”] N !
ulse W/ "
2 N NN N I~ U
8 L ™ NG \ ™SR
§10% 00T
3
LE 20, ~. N
g 0, »
= 4l conditions 07 N N
s 1.Vp=08VpaM N N
2. RC snubber 0.1pF, 220 NN N NN
3. Recommended gate drive N
Veource = 10Vs Reqyrce = 2002 N \ N
o ¥ <05ps N N N
10 4 102 4 10° 4 104

Pulse Base Width — ps
Fig. 28 — Energy Loss per Pulse Characteristics —
(Sinusoidal Current Waveform),
16RIF Series.
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10RIF, 16RIF, 20RIF Series INTERNATIONAL RECTIFIER :
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Fig. 30 — Energy Loss per Pulse Characteristics —
(Trapezoidal Current Waveform) di/dt = 100 A/us,
16RIF Series.
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Fig. 31 — Energy Loss per Pulse Characteristics —
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Fig. 37 — Peak On-State Current Vs. di/dt (Trapezoidal
Current Waveform) Duty Cycle = 25%, 10RIF Series.
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Fig. 38 — Peak On-State Current Vs, di/dt (Trapezoidal
Current Waveform) Duty Cycle = 50%, 10RIF Series.

D

T-A5 =15

[




o m—————

INTERNATIONAL RECTIFIER 55 DE.'—IBSSHEE 000485k

55C 04856 0
10RIF, 16RIF, 20R!F Series

107 -'-:02 5"/5

4855452 INTERNATIONAL RECTIFIER

INTERNATIONAL RECTIFIER

1 T T T 1T T T T 1T
|——16RIF.W.. - ——16RIF..W.. /——‘ Tl
P /—L < [r—
6 el T 6
! §0Hz Rl | Duty cycle = 50%
£ *__1_Duty cycle = 25%4 £ —
£ 1000 To = 86°C £ Te=85°C
3 [+ 3
O 4 2500 S 4
] 5000 H 50Hz
-3 c
S 5]
S . I 3 5000
]
t 1.Vp=08Vpgm H Conditions
g 2 2. RC snubber 0.1 F, 220 Z 2 1.Vp=08Vppym
% 3. Recommended gate drive 2 2. RC snubber 0.14F, 220
2 Vsource = 10V, Rygyrce =202 s 3. Recommended gate drive
1, <05ps Vyource = 10V, Ryguree = 200
H I t < 0Bps
0 : © L1
10 4 10? 4 10° 10 4 10? 4 10°

Rate of Rise of On-State Current (di/dt} — A/ps

Fig. 39 — Peak On-State Current Vs. di/dt (Trapezoidal
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Fig. 40 — Peak On-State Current Vs. di/dt (Trapezoidal
Current Waveform) Duty Cycle = 50%, 16RIF Series.
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Fig. 41 — Peak On-State Current Vs, di/dt (Trapezoidal
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Fig. 42 — Peak On-State Current Vs, di/dt (Trapezoidal
Current Waveform) Duty Cycle = 560%, 20RIF Series.
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Fig. 44 — Peak On-State Current Vs, Frequency
(Trapezoidal Current Waveform), 10RIF Series.
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